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ABSTRACT -- KEY PO NTS
BRDF/ Al bedo Pr oduct

Version 1 software was created and readied for delivery to
SDST as the sem annual period reported here drew to a cl ose.
H ghlights of these coding activities were the adaptation of
the code to version 1 i/o HDF product formats, fornulation
and i npl ementation of the ECS-, MDD S- and product -1 evel
netadata fields, and inplenentation of the version 1 |evel 3
grid referrencing schene, including nested gridding. The code
was made considerably nore efficient, |leading to substantia
savings in projected conputer resources required. The science
of the algorithmwas inproved at the same tinme. Mich of this
work was carried out by a programmer newly hired in the
period, JimTallent.

A conprehensive sensitivity and accuracy study was performnmed
for BRDF and al bedo retrieval. Expected product accuracies
were determned as a function of latitude, time of the year,
and | and cover type for sinulated MODIS and M SR conbi ned
angul ar sanpling and shown to be a few percent at the sun
zenith angl e of observation. Furthernore, a BRDF/ al bedo

val idation plan was submtted.

A paper outlining all aspects of the MDD S BRDF/ Al bedo

Product was submtted to the Journal of Geophysical Research
Four papers concerni ng aspects of BRDF/ al bedo generation from
MDI S were given at the | GARSS ' 96 conference and printed in
t he proceedi ngs.

Land Cover/Land Cover Change Product

Witing and nodifying Version 1 MDD S software for the

nont hly conpositing algorithmand quarterly classification
algorithmwas a mgjor initiative as was devel oprment and
delivery of our draft validation plan. Al gorithm devel opnent
for the land cover and | and cover change products conti nued
with the pre-processing and anal ysis of multitenporal TMfor
d acier National Park. Testing and nodification of the neural
net and decision tree classifiers continued on the 1-degree
gl obal NDVI dat aset.

TASK PROGRESS
BRDF/ Al bedo Product



BRDF/ Al bedo Product Version 1 Software Delivery

There were no late problens with the beta-3 software
delivered to SDST in the fall of 1995. In preparation for the
version 1 software delivery due in the sumer of 1996 a
neeting was held in February between SDST and MODLAND. The
teamhired JimTall ent as a progranmmer.

The version 1 BRDF/ al bedo software was very close to delivery
to SDST at the end of the report period. Al input and out put
formats were adapted to reflect version 1 changes. ECS-,
MODI S- and product-specific netadata is also read and witten
in version 1 code; the product-level netadata was newy

devel oped. A considerable programm ng effort went into
maki ng the code nore efficient. This effort nmet with
substantial success. Final timngs are still outstanding, but
i ndications are that a speed increase of as much as 75
percent has probably been achieved. Al level 3 grid-internal
referenci ng was changed to reflect version 1 conventions and
t he new nesting schene. Science content of the code al so

evol ved as advanced were nmade in the nodelling effort. All
code was run on the output generated by higher-order

al gorithnms runni ng before BRDF/ al bedo on SDST- provi ded
synthetic MDD S dat a.

BRDF/ Al bedo Product Sensitivity and Accuracy Study

Sensitivity of the BRDF/ Al bedo Product to noisy inputs was
studied as detailed in the last quarterly report. Al
studies were carried out using simulated view ng and
illumnation geonetries for the MODIS and M SR sensors so
that sanpling effects could be studied. Results produced as
a function of latitude, tine of the year and | and cover type
led to the conclusion that the nodels slated for use in
operational production are stable with respect to noise both
for BRDF and al bedo, not only at the solar zenith angl e where
observations were nade but at other angles as well.

The influence of MODIS/M SR angul ar sanpling characteristics
on BRDF and al bedo expected product accuracies was al so
studied. BRDFs for six different |land cover types were

i nvestigated using Myneni's three-dimensional discrete

ordi nates code and the Anmbral s nodel for inversion based on
sinmulated MODI S/ M SR sanpling geonetries. Both reflectances
and bl ack-sky and white-sky al bedos were studied. The medi an
expect ed product accuracies, when conbined with the errors
expected fromthe noise sensitivity study, were found to be
of the order of 5 percent at the solar zenith angle of the
observations, and 10 to 15 percent at other solar zenith
angl es.

BRDF/ Al bedo Product Validation



An ext ensi ve BRDF/ Al bedo validation plan was witten as part
of the MODLAND joint validation plan. BRDF nodel validation
was di stingui shed from general pre- and post-I|aunch product
validation. The latter will entail continuous nmeasurenents
at a suite of tower sites, to be established jointly with
other MODI S product teans and other instrument teans, and a
few sel ected aircraft camnpai gns over these sites to allow
scaling. During the ECS test site neeting in late March a
list of m ninmum and augnentation instrunments was devel oped
defining a tower site for radionmetric validation

BRDF/ Al bedo Product Sci ence Advances

Besi des the sensitivity and error study di scussed above,
spectral -t o- broadband al bedo converion was investigated with
good success. The technique to be enpl oyed was shown to be
accurate to within 1 percent in nost cases.

Sanpling theory as applied to the Anbral s BRDF nodel will
allow quantitative quality assessnent of the BRDF node
par armet ers produced for the product.

The RPV BRDF nodel used by the M SR team was conpared in
performance with the MODI'S Anbral s nodel and found to have no
advant ages. Cenerally, the two nodels perfornmed very
simlarly.

Anbral s nodel inversions were carried out on AVHRR data for

| arge scenes. One of these studies is based on col ocated and
cl oud-cl eared AVHRR data for the nonth of Septenber over New
Engl and. Maps of nodel kernels show spatial coherence that
may be related to | and cover. Maps of al bedo were produced
fromthe BRDF inversions. A second study, carried out at

Uni versity Col | ege London, inverted AVHRR data for a whol e
year over the HAPEX- Sahel study region, denonstrating the
feasibility of the nodelling approach being inplenmented for
MODI S.

BRDF/ Al bedo Product Revi ew

The product was presented to a review panel at the AM
platformland workshop in May. Review reports are not in.
Contacts to the M SR team (John Martonchi k) and the POLDER
team (Marc Leroy) are well established.

BRDF/ Al bedo Product Publications

A paper outlining the BRDF/ Al bedo Product and the Anbral s
nodel validation was witten and submtted to the Journal of
Geophysi cal Research. Four papers with direct relationship to
t he BRDF/ Al bedo Product were given and published in the
proceedi ngs of the | GARSS ' 96 conference. These concern
sanpling influences on BRDF retrieval, albedo retrieval, and
nodel validation



Land Cover/Land Cover Change Product

During this reporting period, there was quite a bit of
activity associated with devel opnent of the validation plan
including a Cal/Val neeting. Test sites for training and
validation to support algorithmtesting and product accuracy
continue to be an inportant topic. W continued our work with
advanced technol ogy (AT) classifiers: neural nets, decision
trees and adaptive classifiers including testing using the 1-
degree AVHRR gl obal dataset and a nunber of sites.

Val i dati on Pl an

A draft validation plan was devel oped and delivered in
January 1996.

Test Sites

The | ack of an adequate test site network and IMS is

asi gni ficant problemwhich greatly inpedes algorithmtesting
and product validation for Iand cover (and ot her MODLAND
products). These data are need for training, validation and
accuracy assessnent. W have begun developing a nulti-|evel
dat abase for test site data.

Test Site Activities

Test site anal yses continued in Arizona, WAl nut Qulch and
BOREAS. In the second quarter, ATSR data analysis in

col l aboration with J-P Mieller began as did TM based
algorithmtesting with the Snow Ice Team for d acier Nationa
Park. Wbrk continued on the testing and nodification of the
neural net and decision tree classifiers for use with the 1-
degree gl obal NDVI dataset. In WAl nut Qulch, efforts

conti nued on anlysis of AVHRR and TM data through the first
guarter of 1996. Some prelimnary work was perfornmed on ATSR
data fromthe BOREAS study site.

Al gorit hm Devel opnent

Feature sel ection work, begun during the last reporting
period, continued. Research on neural net classifiers
continues, especially their application to the global 1-
degree NDVI | and cover study. Pertinent issues include the
use of limted training and validation (accuracy assessnent)
data, and geographi cal organi zation of the nutitenporal data
ie. stratification into |atitude or hem spheric regions.

Al gorithm Codi ng
Tool kit integration was a substantial effort during the

period. Tool kit deliveries included MAPI 1.4 (4/17/96), SDP
Tool kit 5.1v1.01 (6/14/96) and Lbin 2c (6/27/96). The



MCDLAND V1 netadata dictionary was devel oped and del i vered
(3/18/96). Coding for V1 deliveries continued.

ANTI C PATED ACTI VI TI ES DURI NG THE NEXT QUARTER

Efforts in the next quarter will be targeted primarily to the
Version 1 software delivery. In addition, we expect our
series of studies on the sensitivities and accuraci es of
parameter retrievels to be conpleted. Late in the quarter, we
will attend the first international workshop on nultiangul ar
renote sensing in Beijing and present the |atest results

of our work to an international panel of distingui shed BRDF
researchers. In land cover, we wll begin the devel opnment of
a Central American | and cover database as a prototype for the
training and test sites to be used in | and cover
classification.

PROBLEMS/ CORRECTI VE ACTI ONS

During this reporting period, we did not encounter any
significant problens requiring corrective actions beyond the
everyday problens that occur in research and al gorithm

devel opnent .

PUBLI CATI ONS

An updated list of supported publications is shown bel ow.
Those marked with an askterisk (*) are being sent to MDD S
under separate cover.

(List to be forwarded at a later tine.)



